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Eosinophil disorders

Sun Young Kim, M.D., Ph.D.
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Blood eosinophilia can be classified as either familial or acquired, Familial eosinophilia is a rare autosomal dominant disorder
characterized by a stable eosinophil count, Acquired eosinophilia is classified further into a primary or secondary phenomenon
depending on whether eosinophils are considered integral to the underlying disease. Primary eosinophilia is considered clonal
in the presence of either a cytogenetic abnormality or bone marrow histological evidence of classified hematologic malignancies,
Causes of secondary eosinophilia include infections, allergic or immunologic disorders, and drugs. Idiopathic eosinophilia belongs
to a category of primary eosinophilia, and this is a diagnosis of exclusion, Cases with eosinophilia that lack evidence of clonality
may be diagnosed as idiopathic hypereosinophilic syndrome after all causes of reactive eosinophilia have been eliminated,
Genetic mutations involving the platelet-derived growth receptor genes (PDGFRA and PDGFRB) have been pathogenetically
linked to clonal eosinophilia, and their presence predicts the treatment response to imatinib, In this review, | will present a clinical
summary of both familial and acquired eosinophilia with emphasis on recent developments in molecular pathogenesis and

treatment, (Korean J Pediatr 2009;52:643-648)
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Table 1. Classification and Causes of Eosinophilia

Disorders/Syndromes Variant of disease
Familial
Acquired
Primary
Clonal Acute leukemia (AML, ALL),
Chronic myeloid disorder
Molecularly defined chronic myeloid disorder
CML
8pll syndrome
PDGFRA- or PDGRAB-rearranged eosinophilic disorder
Kit-mutated eosinophilic disorder
Clinicopathologically defined chronic myeloid disorder
MDS
MPN
MDS/MPN
Idiopathic Idiopathic hypereosinophilic syndrome
Secondary or Reactive
Transient
Infections Virus, fungus, and tuberculosis

Allergic diseases
Drug reactions
Chronic/Persistent
Chronic helminth infections
Chronic viral infections
Immunologic disease
Malignancy
Endocrinopathy
Clinical syndromes/diseases
Systemic

Organ-restricted

Asthma, eczema, hay fever

Todides, aspirin, sulfonamide, nitrofurantoin, penicillin, cephalosporin

Schistosomia, Toxocara canis, Enterobius vermicularis
Human immunodeficiency virus

Hyper-IgE syndrome, Omenn syndrome, graft-versus—host disease

T-cell lymphoma/leukemia, B—cell lymphoma/leukemia
Addison disease, growth hormone deficiency

Kimura disease, Shulman’s syndrome, Churg-Strauss syndrome,

Eosinophil-myalgia syndrome

Eosinophil esophagitis, eosinophil gastritis, eosinophilic panniculitis,

eosinophilic pneumonia

DRESS syndrome,

Loffler's syndrome,

Abbreviations : AML, acute myeloid leukemia; ALL, acute lymphoblastic leukemia; CML, chronic myeloid leukemia; PDGFR, platelet
derived growth factor receptor; MPN, myeloproliferative neoplasm
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Table 2. The 2008 World Health Organization Classification
Scheme for Myeloid Neoplasms

1. Acute myeloid leukemia
2. Myelodysplastic syndromes(MDS)
3. Myeloproliferative neoplasms (MPN)
3.1 Chronic myelogenous leukemia
3.2 Polycythemia vera
3.3 Essential thrombocythemia
3.4 Primary myelofibrosis
3.5 Chronic neutrophilic leukemia
3.6 Chronic eosinophilic leukemia, not otherwise categorized
(CEL-NOS)
3.7 Hypereosinophilic syndrome
3.8 Mast cell disease
3.9 MPNs, unclassifiable
4. MDS/MPN
4.1 Chronic myelomonocytic leukemia
4.2 Juvenile myelomonocytic leukemia
4.3 Atypical chronic myeloid leukemia
4.4 MDS/MPN, unclassifiable
5. Myeloid neoplasms associated with eosinophilia and
abnormalities of PDGFRA, PDGFRB, or FGFR1
5.1 Myeloid neoplasms associated with PDGFRA rearrange-
ment
5.2 Myeloid neoplasms associated with PDGFRB rearrange-
ment
5.3 Myeloid neoplasms associated with FGFR1 rearrange-
ment (8pll myeloproliferative syndrome)

Abbreviations : PDGFR, platelet derived growth factor receptor;
FGFRI1, Fibroblast Growth Factor Receptor 1.
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Table 3. Molecular Markers and Cytogenetic Defects Asso-
ciated with Myeloid Malignancies Presenting with Eosinophilia

Molecular defects Cytogenetic defect Disorder
CBF 8/MYHI11 inv (16) AML M4-eo
CEV14/PDGFRB t(5;14)(q33;p32) AML
HCMOGT1/PDGFRB t(5;17)(q33;p32) AML
BCR/ABLpP210 t(9,22) CML
FIP1L1/PDGFRA del(4q12) CEL, SM/CEL,
CMML, MPNs,
unclassifiable
BCR/PDGFRA t(4;,22)(q12;q11) CEL, MPNs,
unclassifiable
KIF5B/PDGFRA t(4;10)(q12;p11) CEL
CDKBRAP2/PDGFRA  ins(9:4)(q33;q12q25) CEL
ETV6/PDGFRB t(5;12)(g33;p13) CMML, CEL
BABAPTINS/PDGFRB t(5;17)(q33;p13) CMML
KIAA1509/PDGFRB t(5;14)(q31;432) CMML
RAB5/PDGFRB t(5;17)(a33;p13) CMML
HIP1/PDGFRB t(5;7)(a33;q11.2) CMML
HCMOGT1/PDGFRB t(5,17)(q33:p11.2) JMML
TP53BP1/PDGFRB t(5;15)(a33;a22) MPNSs,
unclassifiable
PDE4ADIP/PDGFRB t(1;5)(q23;033) MPNSs,
unclassifiable
ZNF198/FGFR1 t(&13)(pll;ql2)  SCLL, CEL, MPNs,
unclassifiable
FOP/FGFR1 t(6:8)(p27;p11) SCLL
TIF1/FGFR1 t(7:8)(q34;p11) SCLL
MYOI18A/FGFR1 t(&17)(p11;q23) SCLL
HERVK/FGFR1 t(8,19)(p12;q13.3) SCLL
CEP110/FGFR1 t(8:9)(p12;q23) SCLL
FGFR1OP2/PDGFRA  ins(12;8)(pl11;pl1p22) SCLL
JAK2 V617F - PV, ET, PMF

Abbreviations : AML, acute myeloid leukemia; CML, chronic
myeloid leukemia; CEL, chronic eosinophilic leukemia; MPN,
myeloproliferative neoplasm; CMML, chronic myelomonocytic
leukemia; JMML, juvenile myelomonocytic leukemia; SCLL, stem
cell leukemia/lymphoma; SM, systemic mastocytosis; PDGFR,
platelet derived growth factor receptor; FGFR, fibroblst growth
factor growth factor receptor; PV, polycythemia vera; ET, es-
sential thrombocythemia;, PMF, primary myelofibrosis
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